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57 ABSTRACT

A lead frame structure, a packaging structure and a lighting
unit are disclosed. The lead frame structure includes at least
two first lead frame units having a space therebetween, and
the two first lead frame units are arranged in an opposite
manner. Each the first lead frame unit has a first conducting
portion, a second conducting portion, and a first connection
portion between the first and the second conducting portions.
Moreover, the first connection portion has at least two
grooves on a surface thereof.

22 Claims, 8 Drawing Sheets
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LEAD FRAME STRUCTURE, A PACKAGING
STRUCTURE AND A LIGHTING UNIT
THEREOF

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention is a lead frame structure, a packaging
structure and a lighting unit having an identification structure;
especially, the present invention relates to a lead frame struc-
ture, a packaging structure and a lighting unit having a dif-
ference in appearance and reducing the moisture attack.

2. Description of Related Art

The traditional lighting emitting diode package is formed
by packaging the housing and the lead frames. However, the
two kinds of materials, i.e., the housing is plastic and the lead
frames are metallic, have weak strength when assembling
thereof. As a result, the housing may be easily peeled off from
the lead frames, or there may be a space formed between the
housing and any one of the lead frames. Environment mois-
ture can enter into the housing through the space to “attack”
the circuit of the lighting emitting diode chip and the lead
frames inside the housing. Therefore, the reliability and the
stability of the traditional lighting product are bad.

On the other hand, the traditional lead frames have the
identical structure and cannot be identified the polarity of the
lead frames in appearance. The operators have to check the
polarities of the lead frames and the corresponding polarities
oflighting emitting diode chip before the step of mounting the
lighting emitting diode chip on the lead frame. However, it is
easy to mount the lighting emitting diode chip on the wrong
side of the lead frames and the manufacturing yield is low. In
addition, it is necessary to inspect the manufactured products
in many inspection methods. Thus, the manufacturing effi-
ciency of the product cannot be improved.

SUMMARY OF THE INVENTION

The objective of the present invention is to provide a lead
frame structure, a packaging structure and a lighting unit,
which can reduce the moisture attack. The lead frame struc-
ture can further used to increase the combination strength
between the lead frame and the housing. Thus, the reliability
and the stability of product are improved.

Another objective of the present invention is to provide a
lead frame structure, a packaging structure and a lighting unit,
in characterized that one of the lead frame structure has an
identification structure so that the lead frame units of the lead
frame structure, the packaging structure and the lighting unit
have a difference in appearance for improve the manufactur-
ing efficiency. Furthermore, the mistakes of mounting the
lighting device on the lead frame unit with wrong polarity can
be avoided.

By the at least two grooves formed on the first connection
portion, the moisture attack can be reduced so as to protect the
lighting device inside the housing.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top-view structural diagram of the first embodi-
ment of the lead frame structure according to the present
invention;

FIG. 2A is aperspective diagram of the first embodiment of
the packaging structure according to the present invention;

FIG. 2B is a bottom-view diagram of the first embodiment
of'the packaging structure according to the present invention;
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FIG. 3 is a cut-view diagram of the first embodiment of the
lighting unit according to the present invention;

FIG. 4 is a top-view structural diagram of the second
embodiment of the lead frame structure according to the
present invention;

FIG. 5A is a top-view diagram of the second embodiment
of'the packaging structure according to the present invention;

FIG. 5B is a bottom-view diagram of the second embodi-
ment of the packaging structure according to the present
invention;

FIG. 6 is a cut-view diagram of the second embodiment of
the lighting unit according to the present invention;

FIG. 7 is a perspective diagram of the third embodiment of
the packaging structure according to the present invention;

FIG. 8 is a bottom-view diagram of the third embodiment
of'the packaging structure according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention provides a lead frame structure for a
semiconductor device, a packaging structure and a lighting
unit. The lead frame structure can be used to prevent the LED
chip from the moisture and further to improve the combin-
ability of the lead frame structure and the housing of the
lighting unit.

Please refer to FIG. 1, in which the top-view structural
diagram of the lead frame structure 2 of the first embodiment
is shown. The lead frame structure 2 has two first lead frame
units 21, 22 and there is a gap G between the two first lead
frame units 21, 22. The two first lead frame units 21, 22 are
arranged in an opposite manner, i.e., the arranging direction
of the two first lead frame units 21, 22 are opposite. The first
lead frame unit 21 has a first conducting portion 211, a second
conducting portion 212, and a first connection portion 213
between the first and the second conducting portions 211,
212. Similarly, the first lead frame unit 22 has a first conduct-
ing portion 221, a second conducting portion 222, and a first
connection portion 223 between the first and the second con-
ducting portions 221, 222. Moreover, the first connection
portion 213 (223) has at least two grooves 24 on a surface
thereof. In the exemplary embodiment, the first lead frame
unit 21 (22) has two grooves 24. One groove 24 is formed on
the connection position of the first conducting portion 211
(221) and the first connection portion 213 (223), and the other
groove 24 is formed on the connection position of the second
conducting portion 212 (222) and the first connection portion
213 (223).

For the purpose of clear description, the positions of the
first conducting portion 211, 221 and the second conducting
portion 212, 222 are applied to define a first direction L, also
called as the longitudinal direction. The first conducting por-
tion 211 (221) has a first side 2111 (2211), a second side 2112
(2212), a third side 2113 (2213) and a fourth side 2114
(2214). The first side 2111 (2211) and the second side 2112
(2212) extends along the first direction L; in other words, the
arrangement of the first side 2111 (2211) and the second side
2112 (2212) are along the first direction L. A second direction
GD is defined as a direction non-parallel to the first direction
L and the second direction GD can also be called as a direc-
tion of the gap G Further, a third direction W is defined. The
third direction W is also non-parallel to the first direction LL
and called as a transverse direction. In the exemplary embodi-
ment, an included angle 61 is defined between the second
direction GD and the third direction W. The included angle 61
can be ranged in 0 (zero) -30 degrees, and preferably, 15-20
degrees. The first conducting portions 211, 221 can have



US 9,076,943 B2

3

larger area for wire-bonding when the included angle 61 has
a large value. The extension direction of the third side 2113
(2213) is parallel to the second direction GD. The third side
2113 of'the first lead frame unit 21 and the third side 2213 of
the first lead frame unit 22 are spaced by the gap G. The fourth
side 2114 (2214) corresponds to the third side 2113 (2213)
and is located away from the gap G Furthermore, the fourth
side 2114 (2214) is extending along the third direction W;
therefore, the extension direction of the fourth side 2114
(2214) is not parallel to the extension direction of the third
side 2113 (2213).

On the other hand, the first conducting portion 211 of the
first lead frame unit 21 has a first protruding body 214 inte-
grally on a bottom thereof so that the first conducting portion
211 can be a carrier with step-shaped structures therearound.
In other words, the first conducting portion 211 and the first
protruding body 214 are constructed as a structure having
step-shaped structure around the edge. As a result, the contact
area of the longitudinal direction between the plastic material
(e.g., the housing) and the first lead frame unit 21 (22) is
increased so as to improve the combination strength between
the plastic material and the first lead frame unit 21 (22).

The first conducting portion 211 of the first lead frame unit
21 has two protruding portions 2115 which are respectively
formed on the first side 2111 and the second side 2112 of the
first conducting portion 211. The protruding portions 2115
are protruded along the third direction W and toward the
opposite directions. The protruding portions 2115 are used to
increase the contact area and attaching area between the plas-
tic material and metal (i.e., the first lead frame unit 21, 22) so
as to highly improve the combination strength between the
injected plastic material and the first lead frame unit 21 (22).

In the exemplary embodiment, the first connection portion
213 of'the first lead frame unit 21 is extending from the fourth
side 2114 along the first direction L. The first connection
portion 213 connects between the first conducting portion
211 and the second conducting portion 212 of the same first
lead frame unit 21, and the width of the first connection
portion 213 is smaller than the width of the first conducting
portion 211 and the width of the second conducting portion
212. In other words, the first connection portion 213 forms a
necking portion between the first conducting portion 211 and
the second conducting portion 212. For example, the first
conducting portion 211 and the second conducting portion
212 have an equal width e.g., W1 and W2 as shown in FIG.
2B. The width W3 of the first connection portion 213 is
determined by the following formula: W3/W1=\2-V4, prefer-
ably, W3/W1=Y4. Thus, the first and the second conducting
portions 211, 212 and the first connection portion 213 con-
struct as a fishtail-shaped structure. As a result, while inject-
ing the plastic material, the plastic material is filled into the
mold (not shown) and the space defined by the fourth side
2114, the first connection portion 213 and the second con-
ducting portion 212. Therefore, the formed plastic material
and the metal (i.e., the first lead frame unit 21) can have a
blending structure for increasing the combination strength of
the plastic material and the metal. Moreover, the fishtail-
shaped structure can solve the short-shot problem in the injec-
tion process. On the other hand, the first connection portion
213 has two sides 2131 respectively extended from the first
side 2111 and the second side 2112 smoothly along the first
direction L. The sides 2131 are preferably arc-shaped, e.g., no
angle formed thereon for the purpose that the flowing plastic
material can cover the entire surface of the sides 2131. Thus,
there is no unfilled area formed between the plastic material
and the metal, and the combinability of the first lead frame
unit 21 and the plastic material can be improved.
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As well as the first lead frame unit 21, the first lead frame
unit 22 has first protruding body 224, the protruding portions
2115, the first connection portion 223 which can be refer-
enced as the foregoing description of the first lead frame unit
21.

In addition, one of the first lead frame units 21, 22 has an
identification structure 25 thereon for differing and identify-
ing the two first lead frame units 21, 22 in appearance. The
first lead frame units 21, 22 are pre-determined the polarity
(i.e, negative or positive) thereof and the wire-bonding step
can be progressed depending on the polarity of the first lead
frame units 21, 22. In the exemplary embodiment, the iden-
tification structure 25 is formed on the first lead frame unit 22.
Specifically, the first conducting portion 221 of the first lead
frame unit 22 has the identification structure 25 on the third
side 2213, and the identification structure 25 is adjacent to the
gap G The third side 2213 is cut to form a chamfering, and an
included angle 62 is defined between the chamfering and the
second direction GD. The included angle 02 is ranged from
about 40 to 50 degrees, preferably about 45 degrees for dif-
fering the first lead frame units 21, 22. In other words, one of
the first lead frame units 21, 22 has an identification structure
25, such as the above-mentioned chamfering, color, shape, or
pattern. The identification structure 25 helps users to identify
the first lead frame units 21, 22 in appearance. Furthermore,
the mold or tool for manufacturing lighting unit can be
designed according to the identification structure 25 and so
that the effect of mistake proofing (i.e., Poka-yoke) is
achieved.

FIGS. 2A and 2B are respectively showing the perspective
view and the bottom view of the packaging structure formed
by covering the plastic material onto the lead frame structure
2. The first lead frame units 21, 22 are carried in the mold in
an opposite manner, e.g., the first conducting portions 211,
221 are close to each other and the second conducting por-
tions 212, 222 are away from each other. The plastic material
is injected into the mold to cover the lead frame structure 2
and then the plastic material is cured to form a housing 3
thereon. The second conducting portions 212, 222 are par-
tially exposed from the housing 3, and the first conducting
portions 211, 221 and the first connection portions 213,223
are disposed in the housing 3.

The housing 3 has a division 30 which is formed by filling
the plastic material into the gap G and curing the plastic
material. In other words, the division 30 is formed between
the first lead frame units 21, 22 and separating the first lead
frame units 21, 22 from each other. Moreover, the first pro-
truding body 214 (224) has a surface exposed from a bottom
surface of the housing 3, and the surface of the first protruding
body 214 (224) and the bottom surface of the housing 3 form
a coplanar surface. The housing 3 further has an auxiliary
identification structure 33. For example, the auxiliary identi-
fication structure 33 can be a tri-angle chamfering structure
on a corner of the housing 3, but the shape of the chamfering
structure is not restricted thereby. An included angle 63 is
defined between the auxiliary identification structure 33 and
the third direction W. Please note that the position of the
auxiliary identification structure 33 can be corresponding to
the position of the identification structure 25. According to
the auxiliary identification structure 33, the operator or manu-
facturing tool can recognize the polarity of the first lead frame
units 21, 22 to prevent the assembly mistake and to improve
the manufacturing yield.

The housing 3 can have at least one concave portion 31.
The first conducting portions 211, 221 can be partially
exposed from the housing 3 through the concave portion 31.
A lighting device 10 can be electrically disposed on one of the
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first lead frame units 21, 22 to form a light unit as shown in
FIG. 3. Specifically, the lighting device, such as LEDs, is
mounted on the exposed area of one of the first conducting
portions 211, 221 in the concave portion 31. The mounted
lighting device 10 can electrically connected to the first con-
ducting portions 211, 221 by wire bonding, and the second
conducting portions 212, 222 are connected to a power supply
for electrically powering the lighting device 10 to generate
light. Typically, the concave portion 31 may be served as the
light projecting surface or the light projecting area.

Taking the first lead frame unit 21 as an Example, the first
connection portion 213 has at least two grooves 24 on the top
surface thereof and the grooves 24 are filled by the plastic
material to form a non-smooth structure. When moisture
enters into the concave portion 31 along the interface between
the second conducting portions 212 and the housing 3 (as
shown FIG. 3), which is typically call “moisture-attack”
issue, the non-smooth structure can reduce the degree of
moisture attack and prevent the lighting device 10 from the
moisture. The moisture-entering passage can be along the
interface between the housing 3 and the first lead frame units
21, 22. For example, the interface between the housing 3 and
the second conducting portions 212, 222 can have two kinds
of moisture-entering passages, i.e., a horizontal moisture-
entering passage “al” and a vertical moisture-entering pas-
sage “a2”, as shown in FIG. 2A. When moisture of environ-
ment enters the function zone (i.e., the exposed area of the
first conducting portions 211, 221 for mounting lighting
device 10 and wire-bonding) along the horizontal moisture-
entering passage “al”, the non-smooth structure provides a
longer, non-smooth, sinuous passage so that the moisture
cannot easily enter into the function zone. On the other hand,
when moisture of environment enters the function zone along
the vertical moisture-entering passage “a2”, the narrower
necking portion of the first connection portion 213 (223) and
the protruding portions 2115 (2215) are similarly providing a
longer, non-smooth, sinuous passage so as to reduce the pos-
sibility that the moisture enters into the function zone. Fur-
thermore, the plastic material can have concave-convex struc-
tures thereon, for example, the grooves 24 can have micro-
convex structures on an inner surface thereof so that the
curing plastic material has the concave-convex structures cor-
responding to the micro-convex structures of the grooves 24.
Thus, the micro-convex structures further provide the hori-
zontal moisture-entering passage “al” to become as a longer
moisture-entering passage for reducing the degree of the
moisture entering into the function zone.

The protruding portions 2115 of the first lead frame unit 21
and the necking portion of the first connection portion 213 are
covered by the housing 3. In other words, the protruding
portions 2115 and the first connection portion 213 are embed-
ded inside the housing 3. Therefore, the housing 3 cannot
detach from the first conducting portion 211 which is exposed
from the concave portion 31. The contact area between the
plastic material (i.e., the housing 3) and the metal (i.e., the
lead frame structure 2) are increased so that the combinability
and the connection strength between the lead frame structure
2 and the housing 3 are improved after the plastic material is
cured.

Moreover, the first conducting portions 211 and the first
protruding body 214 construct a carrier with step-shaped
structures therearound so that the soldering area defined by
the bottom surface of the first conducting portions 211 is
smaller than the wire-bonding area defined by the top surface
of'the first conducting portions 211. The different areas of the
first conducting portions 211 are also provided for improving
the combination strength between the plastic material and the
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metal and for elongating the moisture-entering passage. Spe-
cifically, a longitude moisture-entering passage “a3” is
defined on the first connection portion 213 (223) as shown in
FIG. 3. When moisture of environment enters into the func-
tion zone (i.e., the exposed area of the first conducting por-
tions 211, 221 for mounting lighting device 10 and wire-
bonding) along the longitude moisture-entering passage
“a3”, the step-shaped structures constructed by the first pro-
truding body 214 (224) and the first conducting portions 211
(221) provide a longer, non-smooth passage so that the mois-
ture cannot easily enter into the function zone and thus the
“moisture-attack” issue can be reduced.

Accordingly, the necking portion and the at least two
grooves 24 of the first connection portion 213 (223), the
protruding portions 2115 of the first conducting portions 211
(221) and the step-shaped structures constructed by the first
protruding body 214 (224) and the first conducting portions
211 (221) can be used to reduce the “moisture-attack”™ issue
and further to improve the combination stability of the hous-
ing 3 and the first lead frame unit 21 (22).

Please refer to FIG. 4; in which the top-view structural
diagram of the lead frame structure 2 ofthe second exemplary
embodiment is shown. The lead frame structure 2 of the
second exemplary embodiment has a second lead frame unit
23 disposed in the gap G between the first lead frame units 21'
and 22'. In addition, the second lead frame unit 23 is insulated
from the first lead frame units 21' and 22' and define gaps G1
and G2 respectively with the first lead frame units 21' and 22".

Similar with the first exemplary embodiment, the first lead
frameunit 21' (22') has a first conducting portion 211 (221), a
second conducting portion 212 (222), and a first connection
portion 213' (223") connected between the first and the second
conducting portions 211, 212 (221, 222). The first connection
portion 213' (223") extends along the first direction L which is
defined by the positions of the first conducting portion 211
(221) and the second conducting portion 212 (222). The first
lead frame unit 21' (22') has at least two grooves 24 for
reducing the moisture attack, and one groove 24 is formed on
the connection position of the first conducting portion 211
(221) and the first connection portion 213' (223'), and the
other groove 24 is formed on the connection position of the
second conducting portion 212 (222) and the first connection
portion 213' (223"). Furthermore, the width of the first con-
nection portion 213' (223') is larger than the width of the first
conducting portion 211 (221) and the width of the second
conducting portion 212 (222).

The first lead frame unit 21' (22') of the second exemplary
embodiment has smaller size than the first lead frame unit 21
(22) of the first exemplary embodiment. The area of the first
conducting portion 211 (221) of the first lead frame unit 21'
(22") of the second exemplary embodiment is enough to wire-
bonding. The second lead frame unit 23 is used to mount the
chip, i.e., the lighting device 10. Furthermore, the identifica-
tion structure 25' is provided for differing and identifying the
polarity of the two first lead frame units 21', 22'. Please refer
to FIGS. 4 and 5A; the third side 2113 of the first lead frame
units 21' is cut to form a chamfering as the identification
structure 25', and an included angle 02 is defined by the cut
surface of the chamfering and the second direction GD, e.g.,
the second direction GD is parallel with the third direction W
of this exemplary embodiment. The included angle 62 is
ranged from about 40 to 50 degrees, preferably about 45
degrees. In addition, the extended direction of the fourth side
2114 (2214) is substantially parallel to the extended direction
of the third side 2113 (2213). The second direction GD is
parallel with the third direction W in the second exemplary
embodiment and the included angle 62 is O (zero) degree. As
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shown in FIG. 5A, the housing 3 further has an auxiliary
identification structure 33' which can be a tri-angle chamfer-
ing structure on a corner of the housing 3, but the shape of the
chamfering structure is not restricted thereby. The position of
the auxiliary identification structure 33' is corresponding to
the position of the identification structure 25' so as to identify
the polarity of the packaging structure of the present inven-
tion.

The first lead frame unit 21' (22') has a through hole 26
having a first hole portion with a smaller aperture and a
second hole portion with a larger aperture. The first and the
second hole portions are overlapped with each other, and the
through hole 26 is called as a T-shaped hole. Due to the
aperture difference of the first and the second hole portions,
the inner wall of the through hole 26 has a stepped structure.
When the plastic material is filled into the through hole 26, the
cured plastic material can be locked and lodged with the inner
wall of the through hole 26. The combination strength of the
plastic material and the metal can be improved. In detail, the
T-shaped hole is an inverted T-shaped structure, and the
inverted T-shaped structure has an upper portion and a bottom
portion. The upper portion has smaller size than the bottom
portion. Because the plastic material is injected from the
bottom of the packaging structure, the inverted T-shaped
structure is provided for the fluidity and the formability of the
injected plastic material. On the other hand, the inverted
T-shaped structure is further provided for larger area of wire-
bonding of the first lead frame unit 21' (22"). Alternatively, the
through hole 26 can be formed as an I-shaped structure with
two end portions having larger aperture than the middle por-
tion of the I-shaped structure.

The second lead frame unit 23 has a conducting body 231,
and the bottom of the conducting body 231 has a second
protruding body 233 integrally thereon to construct a carrier
with step-shaped structures therearound so that soldering area
defined by the bottom surface of the second lead frame unit 23
is smaller than the wire-bonding area defined by the top
surface of the second lead frame unit 23. Moreover, the sec-
ond protruding body 233 has a surface exposed from a bottom
surface of the housing 3, and the surface of the second pro-
truding body 233 and the bottom surface of the housing 3
form a coplanar surface. In other words, the step-shaped
structures provide for a planar surface formed of a bottom
surface of the second lead frame unit 23 and a bottom surface
of the housing 3.

Similar with the definition of the first direction L of the first
embodiment, the second lead frame unit 23 has two sides i.e.,
the fifth side 2311 and the sixth side 2312 extending along the
first direction L. In other words, the fifth and the sixth sides
2311, 2312 of the second lead frame unit 23 are substantially
parallel with the first direction L. The fifth and the sixth sides
2311, 2312 of the second lead frame unit 23 respectively
extend outward to form a second protruding portion 232
which can support the plastic material after the plastic mate-
rial is injected into the mold.

Please refer to FIGS. 5A and 5 B; the first lead frame units
21, 22' are arranged in the manner of facing the first conduct-
ing portions 211, 221 to each other. The second lead frame
unit 23 is disposed between the first lead frame units 21", 22'.
The first lead frame units 21", 22' and the second lead frame
unit 23 are arranged in the above-mentioned arrangement and
then be put into a mold. The plastic material is filled into the
mold to cover the lead frame structure 2 to form a housing 3
thereon. A division 30 is formed between the adjacent lead
frame units and the second conducting portions 212, 222
partially exposed from the housing 3. The first conducting
portion 211 (221) of the first lead frame units 21", (22"), the
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first connection portion 213' (223"), and the conducting body
231 of the second lead frame unit 23 are disposed in the
housing 3. In the exemplary embodiment, the housing 3 has
two divisions 30 formed by filling the plastic material into the
gaps G1, G2 and further has a concave portion 31. The first
conducting portion 211 (221) of the first lead frame unit 21",
(22"), the first connection portion 213' (223'), and the conduct-
ing body 231 of the second lead frame unit 23 are partially
exposed from the concave portion 31. The first conducting
portion 211, 221 and the conducting body 231 are separated
and insulated from each other by the two divisions 30. On the
other hand, the surface of the first protruding body 214 (224)
and the surface of the second protruding body 233 are
exposed from a bottom surface of the housing 3. The surface
of the first protruding body 214 (224), the surface of the
second protruding body 233 and the bottom surface of the
housing construct a substantially coplanar surface.

Taking the first lead frame units 21" as the example, the first
connection portion 213" has at least two grooves 24 on a
surface thereof. For the horizontal moisture-entering passage
“al” of the second conducting portions 212 (222), when
moisture of environment enters the packaging structure
through the second conducting portions 212 (222) exposed
from the housing 3, the non-smooth structure formed by
filling the plastic material into the grooves 24 can reduce the
moisture-attack. In addition, a pillar structure formed by fill-
ing the plastic material into the through hole 26 can applied to
decrease the surface area of horizontal moisture-attack. When
moisture of environment enters the housing 3 along the ver-
tical moisture-entering passage “a2” of the second conduct-
ing portions 212 (222), the larger portion of the first connec-
tion portion 213' (223") is similarly providing a longer, non-
smooth, sinuous passage so as to reduce the entering of
moisture.

As shown in FIG. 6, when moisture of environment enters
the function zone (i.e., the conducting body 231 and the first
conducting portions 211, 221 for mounting lighting device 10
and wire-bonding) along the longitude moisture-entering
passage “a3” which is defined by the interface between the
housing 3 and the protruding bodies 233, 214, 224, the step-
shaped structures of the first lead frame units 21', 22" and the
second lead frame unit 23 provide a longer, non-smooth pas-
sage so that the moisture cannot easily enter into the function
zone and thus the “moisture-attack” issue can be reduced.
Furthermore, the combination strength of the housing 3 of
plastic material and the lead frame structure of metal can be
improved.

The second protruding portion 232 of the conducting body
231 of the second lead frame unit 23 has a thinner thickness
than the traditional lead frame unit so that the stress residual
on the second protruding portion 232 after machining can be
reduced. As the residual stress is decreased, the second pro-
truding portion 232 made of metal and the housing 3 made of
the plastic material are connected firmly and without “gap”
therebetween. After the plastic material is cured, the second
protruding portion 232 has a cross-section surface 2321
which is exposed from the housing 3. The second protruding
portion 232 can be used to support the plastic material. More-
over, the second protruding portion 232 may have grooves
thereon, which is similar with the grooves 24 formed on the
first connection portion 213, to reduce the moisture-attack
issue.

FIG. 6 shows a cut-view of a lighting unit. The lighting
device 10 is mounted on the second lead frame unit 23 and is
electrically connected to the first lead frame units 21', 22' to
form aheat/electricity-separated unit. In other words, the lead
frame units of the present invention such as the first lead



US 9,076,943 B2

9

frame units 21', 22' and the second lead frame unit 23, can
respectively be a thermal-conducting or electric-conducting
lead frame unit. Specifically, the lighting device is mounted
on the conducting body 231 of the second lead frame unit 23
which is exposed from the concave portion 31 of the housing
3, and the second lead frame unit 23 is used for dissipating the
heat generated from the lighting device 10. On the other hand,
the lighting device 10 is electrically connected to the first
conducting portions 211, 221 of'the first lead frame units 21",
22' by wire bonding, and the second conducting portions 212,
222 are connected to an external power supply so as to power
the lighting device 10 to generate lights.

FIGS. 7 and 8 respectively show the perspective view and
bottom view of the packaging structure which is formed by
covering the plastic material on the lead frame structure 2 of
the third embodiment. Differing from the second embodi-
ment, the first lead frame units 21", 22" has no through hole
thereon. Furthermore, the second lead frame unit 23 simply
has one second protruding portion 232 on one side thereof,
i.e., the fifth side 2311. Similar to the foregoing embodiment,
the at least two grooves 24 and the step-shaped structure are
used for disturbing the moisture-entering passage and for
preventing the lighting device 10 from the moisture. Further-
more, the at least two grooves 24 and the step-shaped struc-
ture can be used for improving the combination strength of
the metal lead frame unit and the plastic housing 3. The
triangle auxiliary identification structure 33" formed on a
corner of the housing 3 corresponds to the identification
structure 25" formed on the third side 2113 of the first lead
frame unit 21", for example, the auxiliary identification struc-
ture 33" and the identification structure 25" are formed on the
same side of the unit. As a result, the auxiliary identification
structure 33" and the identification structure 25" provide an
identification function to identify the polarity during manu-
facturing products. Moreover, a width of the second conduct-
ing portion 212" (222") is smaller than the width of the first
conducting portion 213" (223") and the width of the first
connection portion 211" (221") to decrease the exposed area
of the second conducting portion 212" (222") exposed from
the housing 3. Thus, the interface area of the second conduct-
ing portion 212" (222") and the housing 3 is reduced so that it
is difficult for the moisture entering into the function zone
along the interface between the second conducting portion
212" (222") and the housing 3.

In the first embodiment, the lead frame structure 2 has two
first lead frame units 21, 22 and there is a gap G between the
two first lead frame units 21, 22. The first lead frame unit 21
(22) has a first protruding body 214 (224). In the second and
the third embodiments, the lead frame structure 2 has two
opposite arranged first lead frame units 21', 22' and a second
lead frame unit 23 disposed in the gap G between the first lead
frame units 21' and 22'. The second lead frame unit 23 is
insulated from the first lead frame units 21' and 22' and define
gaps G1 and G2 respectively with the first lead frame units 21'
and 22'. The first lead frame units 21' and 22' respectively
have first protruding body 214, 224, and the second lead
frame unit 23 has the second protruding body 233. The pro-
truding bodies 214, 224, 233 and the material thickness are
determined with a predetermined ratio. Please refer to FIGS.
3 and 6; the thickness of the protruding bodies 214, 224, 233
is 0.1 to 0.5 times of the thickness “t” of the carrier. In other
words, the maximum thickness of the protruding bodies 214,
224, 233 is half of the thickness “t” of the carrier. In an
exemplary embodiment, the thickness “t” of the carrier is
about 0.8 mm, and the thickness of the protruding bodies 214,
224, 233 and the thickness of the connection portions 211,
221, 231 are respectively about 0.4 mm. Because moisture
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propagates along the interface between the plastic material
and the metal, the step-shaped structures provide a longer,
non-smooth passage so as to reduce the “moisture-attack”.

On the other hand, the groove 24 of the exemplary embodi-
ment is a V-shaped groove and the depth of the grooves is
ranged about form 0.03 to 0.05 mm. The opening angle
defined by the two side surfaces of the V-shaped groove is
ranged about 60 to 120 degrees, preferably about 90 degrees.

At least one of the lead frame units has an identification
structure 25 to differ the two end units in appearance or in
structure so as to identify the polarity after mounting the
lighting device 10. As a result, the effect of mistake proofing
is achieved due to the identification function provided by the
identification structure 25. Thus, the step of wire-bonding is
efficiently performed so as to reduce the manufacturing time
and cost, and further to improve the economic profit. In addi-
tion, the identification structure 25 is helpful for the automatic
manufacturing technique.

In general, the housing 3, the lead frame structure 2 par-
tially covered by the housing 3 and the lighting device 10 are
constructed as a lighting unit. The housing 3 is formed by
filling the plastic material into the mold to cover the lead
frame structure 2 and to stuff the gap between the adjacent
lead frame units. In the case that the lead frame structure 2 has
N+1 lead frame units, the plastic material is filled into the
adjacent lead frame units to form N divisions wherein N is
equal to or larger than 1 (one). Therefore, the lead frame units
are insulated from each other. Each lead frame unit has two
end portions (i.e., the conducting portions 211, 212) and a
connection portion between the two end portions (i.e., the
connection portion 213). The housing 3 further has a concave
portion 31 and at least one of the two end portions is partially
exposed from the concave portion 31. One of the lead frame
units is used for mounting the lighting device 10 thereon, and
the lighting device 10 is electrically connected to another lead
frame unit by conducting the wire, such as wire-bonding.
Moreover, the connection portion of the lead frame unit has at
least two grooves 24 which are covered by the housing 3. The
grooves 24 are filled by the plastic material to from a non-
smooth structure to increase the length of moisture attack
passage and prevent the lighting device 10 from the moisture.

When the above-mentioned “N” equals to 1(one), the first
embodiment of the present invention is shown. In other
words, the housing 3 has one division 30, and the lead frame
structure 2 has two lead frame units (e.g., the first lead frame
units 21, 22) which arrange along the first direction L. The
division 30 is formed between the two lead frame units, and
the lead frame units are partially exposed from the concave
portion 31, as shown in FIG. 1, the first conducting portions
211, 221 are exposed in the concave portion 31.

As shown in FIGS. 6 and 7, the second and the third
embodiment of that the above-mentioned “N” equals to
2(two) are represented. The housing 3 has two divisions 30,
and the lead frame structure 2 has three lead frame units (e.g.,
the first lead frame units 21 (21'), 22 (22') and the second lead
frame unit 23 (23")) which arrange along the first direction L.
one of the divisions 30 is formed between the adjacent lead
frame units. In the embodiment, the middle lead frame unit
(i.e., the second lead frame unit 23) is used for mounting
lighting device 10 and dissipating heat.

On the other hand, the lead frame units provide function of
conduction of heat or electricity.

In addition, an encapsulation member 32 covers the light-
ing device 10. Specifically, the encapsulation member 32 is
filled into the concave portion 31 to cover the lighting device
10 and the exposed area of the lead frame units, such as
connection portions 211, 221 and the conducting body 231.
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Preferably, the inner surface of the concave portion 31 has
effects of reflection, for example, a reflection layer is dis-
posed on the inner surface of the concave portion 31 in order
to achieve the better effect of light emitting.

The above-mentioned descriptions represent merely the
preferred embodiment of the present invention, without any
intention to limit the scope of the present invention thereto.
Various equivalent changes, alternations, or modifications
based on the claims of present invention are all consequently
viewed as being embraced by the scope of the present inven-
tion.

What is claimed is:

1. A lead flame structure, comprising:

at least two first lead flame units separated from each other

by a gap,

each of the first lead flame units having:

a first conducting portion, a second conducting portion,
and a first connection portion between the first con-
ducting portion and the second conducting portion,

at least two grooves formed on a surface of the first
connection portion;

wherein position of the first conducting portion and
position of the second conducting portion define a
first direction, the first direction is non-parallel to a
direction of the gap, the first conducting portion has a
first side and a second side along the first direction, the
first conducting portion further has a third side paral-
lel to the direction of the gap, and

the third side of one of the at least two first frame units has

an identification structure so that the at least two first

lead flame units have a difference in appearance for
identifying the at least two first lead flame units.
2. The lead flame structure according to claim 1, wherein
the first connection portion of each of the at least two first lead
frame units extends along the first direction for connecting the
first conducting portion and the second conducting portion, a
width of the first connection portion is smaller than a width of
the first conducting portion and a width of the second con-
ducting portion.
3. The lead frame structure according to claim 1, wherein
each of the atleast two first lead frame units further including:
athrough hole between the first connection portion and the
second conducting portion, the through hole has a first
hole portion and a second hole portion overlapped with
each other, an aperture of the second hole portion is
larger than an aperture of the first hole portion;

wherein the first connection portion extends along the first
direction for connecting the first conducting portion and
the second conducting portion, a width of the first con-
nection portion is larger than a width of the first con-
ducting portion and a width of the second conducting
portion.

4. The lead frame structure according to claim 1, wherein
the first connection portion of each of the at least two first lead
frame units extends along the first direction for connecting the
first conducting portion and the second conducting portion, a
width of the second conducting portion is smaller than a width
of'the first conducting portion and a width of the first connec-
tion portion.

5. The lead frame structure according to claim 1, further
comprising:

a second lead frame unit disposed in the gap and isolated

from the at least two first lead frame units, and

wherein the second lead frame unit including a conducting
body and a second protruding body integrally on a bot-
tom of the conducting body for constructing a step-
shaped structure.
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6. The lead frame structure according to claim 5, wherein
each of the at least two first lead frame units further compris-
ing:

a through hole between the first connection portion and the

5 second conducting portion, the through hole has a first
hole portion and a second hole portion overlapped with
each other, an aperture of the second hole portion is
larger than an aperture of the first hole portion;

wherein the first connection portion extends along the first
direction for connecting the first conducting portion and
the second conducting portion, a width of the first con-
nection portion is larger than a width of the first con-
ducting portion and a width of the second conducting
portion.

7. The lead frame structure according to claim 5, wherein
the first connection portion of each of the at least two first lead
frame units extends along the first direction for connecting the
first conducting portion and the second conducting portion, a
20 width ofthe second conducting portion is smaller than a width
of'the first conducting portion and a width of the first connec-
tion portion.

8. The lead frame structure according to claim 1, wherein
each of the at least two first lead frame units further including:

a first protruding body extending from a bottom of the first
conducting portion to the first direction for constructing
a step-shaped structure.

9. The lead flame structure according to claim 1, wherein

each of the at least two first lead frame units further including:

a first protruding portion integrally on a bottom of the first
conducting portion.

10. The lead flame structure according to claims 1, wherein
one of the at least two grooves is formed on a connection
position of the first conducting portion and the first connec-
tion portion, and the other one of the at least two grooves is
formed on a connection position of the second conducting
portion and the first connection portion.

11. A packaging structure, comprising:

a housing having at least one division;

a lead frame structure having a pair of first lead frame units
isolated from each other by the division, and wherein a
bottom surface of the lead frame is exposed from the
housing;

each of the pair of first lead frame units having:

a first conducting portion disposed in the housing,

a second conducting portion, and

a first connection portion disposed between the first

conducting portion and the second conducting por-
tion,

at least two grooves on a top surface of the first connec-

tion portion and being covered by the housing, and
wherein the second conducting portion is partially
exposed from the housing,

wherein the first conducting portion of one of the pair of
first lead frame units has an identification structure so
that the pair of first lead frame units have a difference in
appearance for identifying the pair of first lead frame
units.

12. The packaging structure according to claim 11, each of

60 the pair of first lead frame units further including:

a through hole between the first connection portion and the

second connection portion;

wherein the first connection portion connects the first con-

ducting portion and the second conducting portion, and

wherein the through hole has a first hole portion and a
second hole portion overlapped with each other, an
aperture of the second hole portion is larger than an
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aperture of the first hole portion, and the housing
extends into the through hole.

13. The packaging structure according to claim 11,
wherein position of the first conducting portion and position
of the second conducting portion of each of the pair of first
lead frame units define a first direction, the first connection
portion extends along the first direction for connecting the
first conducting portion and the second conducting portion,
and a width of the second conducting portion is smaller than
a width of the first conducting portion and a width of the first
connection portion.

14. The packaging structure according to claim 11, the lead
frame structure further comprising:

a second lead frame unit disposed between the pair of first
lead frame units and isolated from the pair of first lead
frame units;

wherein the second lead frame unit is constructed of a
step-shaped structure so as to provide for a planar sur-
face formed of a bottom surface of the second lead frame
unit and a bottom surface of the housing;

wherein the housing has a concave portion; and

wherein the first conducting portion of each of the pair of
first lead frame units and the second lead frame unit are
partially exposed from the concave portion.

15. The packaging structure according to claim 14, each of

the pair of first lead frame units further comprising:
athrough hole between the first connection portion and the
second conducting portion;

wherein the first connection portion connects the first con-
ducting portion and the second conducting portion,

wherein the through hole has a first hole portion and a
second hole portion overlapped with each other, an aper-
ture of the second hole portion is larger than an aperture
of' the first hole portion, and

wherein the housing extends into the through hole.

16. The packaging structure according to claim 14,
wherein the first connection portion of each of the pair of first
lead frame units connects the first conducting portion and the
second conducting portion, and a width of the second con-
ducting portion is smaller than a width of the first conducting
portion and a width of the first connection portion.

17. The packaging structure according to claim 11,
wherein the first conducting portion of each of the pair of first
lead frame units is constructed of a step-shaped structure so as
to provide for a planar surface formed of a bottom surface of
the pair of first lead frame units and a bottom surface of the
housing; and

wherein the housing has a concave portion, and wherein the
first conducting portion of each of the pair of first lead
frame units is partially exposed from the concave por-
tion.

18. The packaging structure according to claim 11,
wherein each of the pair of first lead frame units further
including:

a first protruding portion integrally on a bottom of the first

conducting portion, the first protruding portion is cov-
ered by the housing.
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19. A lighting unit, comprising:

a housing having N divisions and a concave portion,
wherein N is equal to or larger than one;

a lead frame structure covered by the housing, the lead
frame structure including N+1 lead frame units, each
one of the lead frame units is isolated from an adjacent
one of the lead frame units by one of the divisions,
wherein

each of the lead frame units including:

a first conducting portion, a second conducting portion,
and a connection portion between the first conducting
portion and the second conducting portion, one of the
first conducting portion and the second conducting
portion is partially exposed from the concave portion,

at least two grooves formed on a top surface of the
connection portion and covered by the housing, and

wherein the one of the first conducting portion and the
second conducting portion of one of the lead frame units
has an identification structure so that the lead frame units
have a difference in appearance for identifying the lead
frame units;

at least one lighting device disposed in the concave portion
and on one of the lead frame units and electrically con-
nected to the rest of the lead frame units;

an encapsulation member disposed in the concave portion
and covered the at least one lighting device and the one
of the first conducting portion and the second conduct-
ing portion of each of the lead frame units.

20. The lighting unit according to claim 19, wherein each

of the lead frame units further including:

a through hole between the first connection portion and the
other one of the first conducting portion and the second
conducting portion,

the through hole has a first hole portion and a second hole
portion overlapped with each other,

an aperture of the second hole portion is larger than an
aperture of the first hole portion, and

wherein the housing extends into the through hole.

21. The lighting unit according to claim 19, wherein posi-
tion of the first conducting portion and position of the second
conducting portion of each of the lead frame structures define
afirst direction, the connection portion extends along the first
direction for connecting the first conducting portion and the
second conducting portion, and a width of the one of the first
conducting portion and the second conducting portion is
larger than a width of'the other one of the first conducting and
the second conducting portion and a width of the connection
portion.

22. The lighting unit according to claim 19, wherein each
of the lead frame units is constructed of a step-shaped struc-
ture so as to provide for a planar surface formed of a bottom
surface of the lead frame structure and a bottom surface of the
housing.



